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~Iansulin release during alpha-adrenergic receptor blockade in a variety of experimen-
tal _nimals has raised the possibility of a direct effect of alpha~blockade on insu

lin secretion. However, in 7 unanesthetized baboons, ai increase in the sercm insu-

lin coacentration during ~hentolamine~induced alpna-aureﬁe cor bloezade

:81(: TECIpLsyX ALTEGEE O~

curred only in hyperglycenic animals and the magnitude of the incresse in serum Ins-
ulin was significantly correlated with the serum glucose concentration immediately
prior to phentolamine. These findings are comnsistaat with observa

ervatious s.sﬁzrg o
effect of alpha-adrenergic inhibitors on basal insulin concentration ia {(nogmogiy-
cemic) man and indicate that insulin secretion during alpha-adrenergic receptor
blockad~2 nccurs cnly in the presence of an appropriate glycenmi: stizulus

(Erdr.crinclogy 89:918, 1971)
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Insulin Release During Alpha-Adrenergic Receptor Blockade:
Primucy of the Glycemic Stimulus!

Puirip E. CrYER,? CLIFFORD M, HERMAN. AND JONAS SODE

Department of Clinical Medical Sciences, Naval Medwal Research Institute (Drs. Cryer and Herman ., and the
Departnient of Medicine, Naval Hospitul D, Sode , National Navel Medical Center, Bethesda, Marviand,
and the Bureau « ¥ Medicine and Surgery, Navy Department, Research Task No. MA305.05-3056AGG2

ABSTRACT. Insulin release during alpha
adrenergic receptor blockade in a variety of ex-
perimental animals has mised the possibility of
a direet effect of alphu-bluckade on insulin seore.
fion. H.nwever, in 7 unanesthetized baboons, an
increase in the =erom nsulin concentration dur-
ing vhentolamine-induced  alpha-adrenerzic re.
ceptar blackade occurred only in hyperglyecemic
animals and the magnitude of the increase in
serum insulin, was significantly carrelated with

the serum gilucose concentration immediately
prior to phentolamine. Thee findings are con.
sistent with observalions showing no effect of
aipha adrenergic inhibitors on basasl insulin con-
centrittion in inormoglveeraic man and indicate
that insulin secretion during alpha.adrenerzic
receptor blockade oecurs only in the presence of
an appropriate slyeemic stimulos, sEndocrinofogy
89: 918, 1971

YPERINSULINEMIA during phentel-

amine-induced alpha-udrenergic receptor
blockade hns been olbserved inrats (1), dogs (2
and haboons /3). In contrast, an increase in the
serum insulin conentration has not been seen
during phentolamine infusion in fasting human
subjects {4 6), Our measurements of serum
glucose and insulin during alpha-adrensrgic re-
cepior blockade in fusting babowons permii rec-
onsilintion of these conflicting olwervations.

Materials and Methods

Serum insulin was measured by radioimmunoas-
say using dextran.coated charcual te separate anti-
bady-hound from unbound insulin 7:. Porcipe in-
sulin =tandards were used. Dilution experiments
vrith a high-insulin baboon serum demonstrated an
adeguate desree of eness.reactivity between balvwon
and porcine insulin with respect to our antiserum.
Al insulin values reported in thir paper were de-
termined in n single asay: the intsa-assay coeft
ficient of variation of replicate determinationc on a
normal serum in our labormtory was 6.8, Serum
gluceme was measured by the ferricvanide method
with a Technicon dual-channel AutaAnzlyzer.

Al studies were cerformed on unanesthetized

Received March 22, 1971

P The opinions or assertions contained herein are
the private ones of the authors and are net to be
construed a= official or reflecting the vicws of the
Navy Department or the Naval service at large,
The experimentz repurted herein were conducted
according o the principles enunciated in “"Guide
fur Laboratory Animal Facilities and Care™

* Teaching and Research Scholar of the American
Codlege of Physweians. Reprint requests should be
addrersed 16 Dr. Creer at the Department of
Medicine. Washington University Scheal of Med-
ivine, Nt Louis, Mo, &3110,

mate habeons (Papio dogueras weighing between
23 and 28 . Four hr after tmnquilization with 1.
t1-phenylerzelahexyl - pipesidine hydrochloride Ser.
nylan:, 1.0 myg kg, for insertion of arterial and
venaous eatheters and placement in a primate chair,
hase-line obsenations were begun, Ninety min
Iater, a rapid iv injection of 5.0 mg of phentola-
mine Regitine, Ciha  was given and an infusion of
phentalamite, 25 4 min, was begun and continued
for the following 30 min. Arterial sampdes for serum
slucoge 4.l insulin determinations were dawn at
0, 60,909, 105 and 120 min.

‘The adequacy of the alpha-adrenergic receptar
blockade produced by these desies of phentolamine
was estaclished in contrel babwsns pgiven v
epinephrine :in preparation=. In the alnence of
phentelamine. the diastolic pressure response to
0.1 ug kg of epincphrine iv exceeded 20 mm He in
all instances wheraas during vhentolamine infusion
thix respense was reduced to ¢ 5 mm Ha. Inasingle
animal. iv epinephrine. 2.5 upx kg, prodoced the
ezpected fall in revum  insuiin concentmation,
whereas this dese enused an increase in the =erum
insulin level in animals receiving phentolamine. in.
dicating (hut effective alohi-receptor Blockaude had
unmasked the beta-reeeptor stimulating effect of
epinephrine,

As a group, these aboons are clearly stressed,
as evidencedd by the olevated mean baseldine
catechelamine exeretion measzured in otluer sim-
ilarly prepared animalz in ows own laboratory %,

Stamdand statistieal method~ were used 3, Cor-
relation was determined hy s feast squares anal-
vais: the coeflicient of variation was defined as
the standard devistien divided by the mean. ex-
pressed as a perceniage.

Results

The serum glucnse and insalin values prior to
amd during phentolamine :udminist-ation are
shown in Fig. 1. No increase in the sepim insulin
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Fic. 1. Serum glucose (inter- = 109 / 1
rupted lines) and insulin (olid € | 4 / 2
lines) concentrations in 7 2 _ ¢ 6 0 ¢ c
unanesthetized haboons prior 371 - b e 18
to and during phentolamine. ) 00 t 2
induced al-ha.adrenergic re- 2 . i~
centor blockade. 3 I / o *3
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concentration occurred during phentolamine
infusion in the 3 baboons witn serum gluccse
vitlues of 84-92 mg.-100 ml immedijately prior
to phentolamine, wherens increments ranging
from 6 to 83 4U ‘ml in the serum insulin con-
centration occurred during phentolamine infu-
sion in the 4 animals with serom glucese values
114-266 mg. 100 ml immediately before phen-
tolamine. Furthesmore, in the 7 animals the per
cent increase in serum insulin concentrition
during phentolamine infusion wa< s, mificantly
vorrelated with the serum glu ose concentra-
tion immexdintely prior to phentolamine «r
=0.879; p <.0I.

Discussivn

Dewpite the occurrence of aun augmented
serum insulin response to a glhucose load during
phentolamine infusion in man {5, 6), basal in-
sulin levels do not rise during alpha-adrenergic

0 X 60 9% 20 °
MINUTES MINUTES

reveptor blockade {4 6). Thex observatiom:
suggest that., whide sympathetic inhibition o
insulin secretion may moclulate the insulin se-
cretory response to a glucose load. it dees not
tonically limit insulin secretion in the basal
state. In contrast, the development of hyper-
insulinemia during alpha-adrenergic receptor
blockade has been observed in fasting rats <13,
dogs 2) and baboons {3). It is implicit in the
jatter reports that insulin release in these experi-
mental animals is & function of alpha-adrener-
gic receptor blockade per se, a mechanistm in-
consistent with the cited findings in man,

In the present study. insulin secretion during
phentolamine-induced alpha-adrenergic recep-
tor blockade in fasting baboons was a function
of the serum glucuse concentration at the time
of tniation of phentolamine. The serum insulin
voncentration did not increase during phentol-
amine infusion in 3 baboons with serum glucose
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concentrations of less than 100 mg/100 ml,
whereas increments in the gerum insulin con-
centration (ranging from 120 t.» 5005, ) occurred
in 4 baboons with serum glucose concentrations
of greater thaa 100 mg /100w (Fig. 1). Further-
more, in the 7 animals studied, the per cent in-
crease in the serum insulin concentration during
alpha-adrenergic receptor blockade was sig-
nificantly correlated p <.01) with the serum
glucose concentration at the initiation of
phentolamine infusion. Thus, alpha-adrenergic
receptor blockade permitted the insulin re-
sponse appropriate to the glycemic stimulus but
dic not trigger insulin release in the abeence of a
glycemie stimulus, As a corollary, the relative
hypoinsulinemia and hyperglycemia in some
baboons prior to phentoalmine may have been
due to stress-initiated sympathetic activation.
which thus set the scene for glucose-stimulated
insulin secretion with the induction of alpha-
adrenergic receptor blockade.

In conclusion, insulin secretion during alpha-
adrenergic receptor blockade in our animals, as
in man, occurred only in the presence of an ap-

920 NOTES AND COMMENTS Volume 89

propriate glycemic stimulus to insulin secre-
tion,
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